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摘要 
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  脑积水是神经外科的常见病，对于脑积水的治疗，目前主要以手术分流为主，
常常因为引流管堵塞导致整个手术的失败。近年来的研究表明，脑积水时，AQP-
1的表达是增高的，且脑积水越严重，AQP-1 的表达也会越高。 
目的：本实验通过药物调控 AQP-1的表达，研究调控 AQP-1对大鼠脑积水的治
疗作用 
  方法：建立 60只 SD大鼠的脑积水动物模型，并随机的分成 4组，每组 15只。
在建立脑积水动物模型时以及以后，分别对阳性干预组和阴性干预组腹腔注射
cAMP和 JNK抑制剂-SP600125；对假手术组大鼠腹腔注射等量生理盐水；空白对
照组大鼠不做任何处理。21 天后对所有 SD 大鼠进行 MRI 检查并测量侧脑室体
积，随后处死大鼠，对脑组织进行含水量测定、RT-PCR、Western Blot 和免疫组
化检查。 
结果： 
1. 空白对照组和假手术组比较 
（1） MRI结果显示，假手术组和空白对照组都出现了明显的侧脑室体积增大，
但通过计算发现，差异没有统计学意义（P＞0.05）。 
（2） 脑组织含水量测定结果发现，假手术组和空白对照组大鼠脑组织含水量
差异没有统计学意义（P＞0.05）。 
2. 阳性干预组和阴性干预组比较 
（1） MRI结果显示，阳性干预组大鼠侧脑室体积扩大程度较阴性干预组明显
增加，差异具有统计学意义（P＜0.05）。 
（2） 脑组织含水量测定结果显示，阳性干预组大鼠脑组织的含水量为 87.44%
±0.69，阴性干预组的大鼠脑组织含水量为 67.35%±0.57，阳性干预
组的大鼠脑组织含水量明显多于阴性干预组，差异具有统计学意义（P
＜0.05）。 
（3） RT-PCR 结果显示，阳性干预组 AQP-1 结果相比阴性干预组升高，差异
具有统计学意义（P＜0.05）。 
（4） Western Blot 结果显示，阳性干预组和阴性干预组相比，阳性干预组
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中 AQP-1 的表达量明显的多于阴性干预组，差异具有统计学意义（P＜
0.05）。 
（5） 免疫组化结果显示，阳性干预组和阴性干预组相比，阳性干预组中 AQP-
1 的表达量明显的多于阴性干预组, 差异具有统计学意义（P＜0.05）。 
  结论： 
1. 脑组织中 AQP-1 的表达水平和脑积水的严重程度呈正相关，下调 AQP-1 的
表达水平，能够减少脑脊液的分泌，减轻脑积水的症状。 
2. JNK 抑制剂-SP600125 对大鼠脑积水具有治疗作用，其作用机制可能是下调
了 AQP-1的表达水平，减少了脑脊液的分泌。 
3. AQP-1有望作为脑积水药物治疗的新的靶点。 
  关键词：脑积水；AQP-1；cAMP； 
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Abstract 
Hydrocephalus is a common disease in the Department of neurosurgery. 
At present, we are used to choosing surgical shunt as the treatment of 
hydrocephalus, but this surgery is used to failing up with   blocking 
of the catheter. Recent studies show that the expression of AQP-1 was 
increased, and the more severe hydrocephalus, the higher the expression 
of AQP-1.  
Objective: In this experiment, we want to study the therapeutical 
effect of regulatingAQP-1with drugs on hydrocephalus’ development in 
rats. 
Methods: Establishing 60 animal models of hydrocephalus with Sprague-
Dawley rats and dividing them into four groups, there are 15 rats in 
each group. After the establishment of the animal models, positive 
intervention group and negative intervention group received 
intraperitoneal injection of cAMP and JNK-inhibitor-SP600125 
respectively; The same amount of normal saline was injected 
intraperitoneally in sham operation group rats; Rats in the blank 
control group did not do any treatment. All rats were given three weeks 
when the purpose of MRI examination, and then calculating the volume 
of lateral ventricle. Rats were killed and the brain tissues were 
determined by water content, RT-PCR, Blot Western and 
immunohistochemistry.  
Results： 
1. Blank control group compare with sham operation group 
（1） MRI results showed that there was a significant increase in 
the volume of lateral ventricles in both sham operated group and 
blank control group, but the difference was not statistically 
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significant（P＞0.05）. 
（2） The brain water content was found to have no significant 
difference between the sham operation group and the blank control 
group（P＞0.05）. 
2.  Positive intervention group compare with negative intervention 
group 
(1) MRI results showed that the volume of the lateral ventricle of 
the positive intervention group was significantly increased 
compared with the negative intervention group, the difference was 
statistically significant （P＜0.05）. 
(2)  Water content of the brain tissue: positive intervention group 
in brain tissue of rats with moisture content was 87.44% + 0.69 
and negative intervention group of rat brain tissue water content 
was 67.35% + 0.57, positive intervention group of rat brain tissue 
containing content was significantly higher than that of the 
negative intervention group, the difference is statistically 
significant (P < 0.05). 
(3)  The results of RT-PCR showed that theAQP-1results of the 
positive intervention group were higher than the negative 
intervention group, the difference was statistically significant 
(P < 0.05). 
(4) The results of Blot Western showed that the expression ofAQP-1was 
significantly higher in the positive intervention group than that 
in the negative group, and the difference was statistically 
significant (P < 0.05). 
(5)  The results of immunohistochemistry showed that the expression 
of AQP-1 was significantly higher in the positive intervention 
group than that in the negative group, and the difference was 
statistically significant (P < 0.05). 
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Conclusion: 
1. The expression level ofAQP-1in brain tissue was positively 
correlated with the severity of hydrocephalus, down regulated the 
expression level of AQP-1, and can play a role in delaying the 
course of hydrocephalus. 
2. JNK-inhibitor-SP600125 has a therapeutic effect on hydrocephalus 
in rats. The mechanism may be down regulated the expression level 
of AQP-1, reducing the secretion of cerebrospinal fluid. 
3. AQP-1 can be used as a new target for the treatment of 
hydrocephalus. 
Keywords: Hydrocephalus; AQP-1; cAMP
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